Complementary function of the two catalytic domains of APOBEC3G.
The HIV-1 viral accessory protein Vif prevents the encapsidation of the antiviral cellular cytidine deaminases APOBEC3F and APOBEC3G by inducing their proteasomal degradation. In the absence of Vif, APOBEC3G is encapsidated and blocks virus replication by deaminating cytosines of the viral cDNA. APOBEC3G encapsidation has been recently shown to depend on the viral nucleocapsid protein; however, the role of RNA remains unclear. Using APOBEC3G deletion and point mutants, we mapped the encapsidation determinant to the Zn(2+) coordination residues of the N-terminal catalytic domain (CD1). Notably, these residues were also required for RNA binding. Mutations in the two aromatic residues of CD1 but not CD2, which are conserved in cytidine deaminase core domains and are required for RNA binding, prevented encapsidation into HIV-1, HTLV-I and MLV. The Zn(2+) coordination residues of the C-terminal catalytic domain (CD2) were not required for encapsidation but were essential for cytidine deaminase activity and the antiviral effect. These findings suggest a model in which CD1 mediates encapsidation and RNA binding while CD2 mediates cytidine deaminase activity. Interestingly, HTLV-I was relatively resistant to the antiviral effects of encapsidated APOBEC3G.